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HEAD FOR AN ORAL CARE IMPLEMENT
AND ORAL CARE IMPLEMENT

FIELD OF THE INVENTION

The present disclosure 1s concerned with a head for an
oral care implement, the head comprising a number of
colored filaments of different types, the filaments extending
from a mounting surface of the head and being grouped
together to define an 1initial color pattern. The present
disclosure 1s further concerned with an oral care implement
comprising such head.

BACKGROUND OF THE INVENTION

Tufts composed of a plurality of filaments for oral care
implements, like manual and powered toothbrushes, are well
known 1n the art. Generally, the filaments are attached to a
mounting surface ol a head intended for insertion into a
user’s oral cavity. A grip handle 1s usually attached to the
head, which handle 1s held by the user during brushing. The
head 1s erther permanently connected or repeatedly attach-
able to and detachable from the handle.

Brushing the teeth 1s known to be the most eflective way
to maintain oral hygiene. In order to clean teeth effectively
and to achieve good cleaning results, filaments attached to
the head of a toothbrush must be able to disrupt plaque from
the teeth and take it away. However, the cleaning effective-
ness ol a toothbrush depends on factors such as brushing
habits of the user, frequency, intensity and duration of
brushing. Further, there are several features providing a
toothbrush with specific cleaning characteristic to achieve
maximized cleaming eflectiveness. These features include
matenal, size, shape, strength and resiliency of the brush
filament and the length, width and overall shape and area of
the brushing surface. Other features aflecting the cleaming
cllectiveness of a toothbrush include the number of tuits
(bundles of individual filaments), the number of rows of
tufts and the arrangement of the tuits on the brush head.
However, there 1s general agreement 1n the art that filament
wear 1s a crucial factor, which can dramatically diminish the
cllectiveness of a toothbrush in maintaining oral hygiene.
For example, the art recognizes and acknowledges that
diminished effectiveness of a toothbrush by filament wear
can result 1 increased plaque accumulation and increased
risks to periodontium tissue. Further, worn out filaments can
damage teeth and gums.

The degree of wear of a toothbrush 1s primarily a function
of the properties of the filament and the mechanical force
applied to the filaments during brushing. The degree of wear
can also be accelerated to some extent by abrasive materials
normally contained in dentifrices. Brush wear results in
tearing, splaying, expansion and fraying of the filaments and
a decrease 1n strength and resiliency of the filaments which
1s manifested by single filaments deviating from their origi-
nal direction. Moreover, wear 1s manifested by a change in
the overall shape and size of the brushing surface area and
by changes in the texture of the filament. While toothbrush
wear varies from user to user, studies indicate that a tooth-
brush commonly used has a useful eflective life of from
about eight to twelve weeks. Therealter, wear causes suili-
cient deterioration of the filaments to warrant replacement of
the brush 1n order to assure continued maintenance of
ellective oral hygiene.

Unfortunately, toothbrushes are not usually replaced regu-
larly and oftentimes are used far beyond their eflective
usetul life. The dental profession has recommended replace-

10

15

20

25

30

35

40

45

50

55

60

65

2

ment of toothbrushes after about three months of use.
However, annual toothbrush consumption figures indicate
that toothbrush users replace their toothbrushes about once
a year. The dental profession has made an earnest efiort to
educate the public about the need to assess the wear of a
toothbrush being used to determine, 11 1t should be discarded
and replaced. However, these eflorts have had limited suc-
cess since the user has the responsibility to remember the
condition of a toothbrush which should be discarded and to
remember to monitor and continually assess the condition of
the toothbrush. Accordingly, a more eflective approach 1s
needed to provide reliable means to signal or warn a
toothbrush user when a toothbrush has become sufliciently
aflected by wear that it should be discarded and replaced.

It 1s an object of the present disclosure to provide a head
for an oral care implement which overcomes at least one of
the above-mentioned drawbacks. It 1s also an object of the
present disclosure to provide an oral care implement com-
prising such head.

SUMMARY OF THE INVENTION

In accordance with one aspect, a head for an oral care
implement, the head 1s provided, the head comprising a
number of colored filaments, the filaments extending from a
mounting surface of the head and being grouped together to
define an i1mitial color pattern, the colored filaments com-
prising at least a first and a second type of filament, wherein
the types of filaments differ in color changing characteristics
over a pre-defined period of time, the pre-defined period of
time being the same for the first and the second type of
filament so that the mmitial color pattern changes color
characteristics over at least a first pre-defined period of time
to a first color pattern, the first color pattern being different
form the 1mitial color pattern.

In accordance with one aspect an oral care implement 1s
provided that comprises such head.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention i1s described in more detail below with
reference to various embodiments and figures, wherein:

FIG. 1 shows in a schematic manner time-controlled color
changing characteristics of filaments attached to a head
according to an embodiment of the present disclosure,
starting from an 1nitial color pattern, and changing to a first
color pattern within a pre-defined period of time;

FIG. 2 shows 1n a schematic manner time-controlled color
changing characteristics of filaments of a head according to
another embodiment of the present disclosure, starting from
an 1nitial color pattern, and changing to a first color pattern
within a pre-defined period of time;

FIG. 3 shows 1n a schematic manner the base material of
a filament according to the present disclosure;

FIG. 4 shows 1n a schematic manner the base material of
FIG. 3, wherein indicator dye 1s added; and

FIG. 5 shows 1n a schematic manner the filament of FIG.
4 after about three months of use.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

The head for an oral care implement may have a circular
shape 1n the form of a disk being suitable for refills for
clectrical toothbrushes, or, alternatively, may have a longi-
tudinal length extension extending between a proximal end
and a distal end, the distal end being opposite the proximal
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end. The proximal end 1s defined as being the end closest to
the handle. The head may be permanently attached, or
repeatedly attachable to and detachable from the handle.

The head comprises a number of colored filaments of
different types. The filaments may be bundled together to
form tufts of filaments which extend from a mounting
surtace of the head. The filaments or tufts of filaments are
grouped together to define an initial color pattern, which
may be uniform, 1.e. it has the same overall color, or
alternatively, the mitial color pattern may comprise at least
two different colors provided by respective filament types.

The at least first and second type of filament differ in their
respective color changing characteristics over a pre-defined
period of time, the pre-defined period of time being the same
tor the first and the second type of filament so that the mitial
color pattern changes color characteristics over the pre-
defined period of time to a first color pattern. The first color
pattern 1s different form the mnitial color pattern.

Within the pre-defined period of time, e.g. at the end of
two or three months of regular use of the head/toothbrush,
the first type of filament changes 1ts color from an initial
color to a first color, while the color of the second type of
filament changes its color in a different manner/color chang-
ing pattern.

For example, the first color of the first type of filament
may be diflerent from the first color of the second type of
filament, while the 1nitial color of both type of filaments may
be the same or different.

Alternatively, the first color of the first type of filament
and the first color of the second type of filament can be the

same, while the 1nitial colors of both type of filaments are
different.

As a result, the iitial color pattern changes within a
pre-defined time-interval to a first color pattern, the first
color pattern being different from the initial color pattern.
The change in color pattern results from at least two color
changes, wherein the two color changes are different from
cach other. Such color changes may happen gradually over
the pre-defined period of time, 1.e. the colors may change
gradually over e.g. two or three months of regular use of the
oral care implement.

The toothbrush or head thereof according to the present
disclosure provides a clear visual indication that the head
shall be replaced after a certain period of regular use. As two
different type of filaments change color characteristics 1n
different manners, the first color pattern 1s significantly
different from the imitial color pattern and communicates
better/more clearly that the brush lost its full cleaning
capabilities as compared to a brush according to the state of
the art where only one color change happens.

The head may further comprise at least a third type of
filament contributing to the mmtial color pattern. For
example, the third type of filament may change 1ts mitial
color to a first color that 1s different from or substantially the
same as the first color of the first and/or second type of
filament.

For example, 11 the first color of all types of filament 1s the
same, then the initial color of the third type of filament may
be different form the initial color of the first and/or second
type of filament to define the 1mitial color pattern.

Alternatively, 11 the first colors of all types of filament are
different from one another, then the respective mitial colors
may be the same or diflerent.

Such head comprising a third type of filament comprising
color changing characteristics as discussed above can com-
municate the need to exchange the brush even more clearly.
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The filament arrangement according to the present dis-
closure 1s designed 1n a way that a user can visually detect
a multi signal indicative of the toothbrush wear and replace
the worn toothbrush at the right point 1n time (e.g. after three
month of regular/frequent use). According to the present
invention, the signal indicative of wear 1s provided by the
use of filaments having the capability to undergo a change
in color 1n response to wear. The first color pattern provides
the user with the mnformation/warning that the head of the
oral care mmplement, or the overall toothbrush shall be
replaced as soon as possible.

The present head for an oral care implement 1s designed
to provide means so that the user can clearly visually detect
a signal indicative of toothbrush wear and replace the wormn
oral care implement or just the head thereof right 1n time.
The signal indicative of wear 1s provided by the use of
filaments having the capability to undergo a defined change
in color 1n response to wear.

At least one type of filament may be a monofilament,
preferably made from polyamide, comprising a water-
soluble dye colorant, preferably a food dye, the dye leaching
over a pre-defined period of time 1n response to increased
use of the filament, thereby changing the color from an
initial color to a first color.

The dye may be provided 1n a colored outer region of the
filament, the outer region extending imwardly into a portion
of the filament’s cross-sectional area for a distance equal to

about 30% or less, or equal to about 20% or less, or equal
to about 10% or less of the radius of the filament. The seize
of the area of the colored outer region can be adapted so that
a response 1n terms of a color signal 1s provided within one,
two or three months of regular use.

Further, the degree of dye penetration and the degree of
dye fastness of a selected filament may be coordinated with
the wear characteristics of the filament so that the change in
color provides a reliable indication of filament deterioration
due to wear. In general, with nylon brush filaments, suitable
coordination between the distance or degree of dye penetra-
tion and dye fastness and the filament’s wear characteristics
can be achieved, 1f the colored outer region has an average
degree of dye penetration corresponding to the dimensions
above.

The colored outer region may provide an annular ring
having a substantially uniform degree of penetration. The
filaments can be made from natural or synthetic materials.
The colored region provides an initial color or color inten-
sity viewable to the user. As wear 1s produced by continuing,
use of the filaments, the colored region changes to a point
which signals the user that the filament no longer provides
die requisite performance characteristics for eflectively per-
forming 1ts assigned function. The initial color may change
to a first color being significantly different from the mnitial
color. For example, the filament of the first type may change
from green to blue, from green to yellow, from red to white,
from purple to blue, etc, while the filament of the second
type changes from an 1mitial color to a first color, wherein the
first color of the second type of filament 1s significantly
different form the first color of the first type of filament. For
example, the first color of the first type of filament may be
red, yellow or blue while the first color of the second type
of filament 1s white to provide a clear signal that the head or
the overall toothbrush must be exchanged.

The monofilament may comprise an inner portion being,
provided with a dye colorant, as well, preferably a food dye.
The dye colorant of the inner portion may be different from
the dye colorant of the colored outer region.
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The colored outer region may be provided by a ring
dyeing process. In ring dyeing processes, the filament is
contacted with a dye for a time suflicient to at least color the
outer surface and to also penetrate into a portion of the
cross-sectional area to provide a degree of dye penetration.
Before dying, the filaments may be transparent, translucent
of colored such as by dyes or pigments. Dyes for providing
the colored outer region may be food dyes or certified food
colorants. Representative suitable food dyes or colorants are

FD&C Red No. 40, Erythrosine (FD&C Red No. 3), Brillant
Blue FCF (FD&C Blue No. 1), Indigotine (FD&C Blue No.
2), Tartrozine (FD&C Yellow No. 5), Sunset Yellow FCF
(FD&C Yellow No. 6) and Fast Green FCF (FD&C Green
No. 3). In dyeing nylon brush filaments, food dyes or
colorants such as those mentioned above, may be used 1n the
form of bullered aqueous solutions which include amounts
of dye up to about 5 percent by weight or somewhat higher.
Depending upon the amount of bufler, the pH of such
aqueous dye solutions may range from about 1.3 to about 13
and preferably between about 3 to about 12. Suitable buflers
may be potassium phosphate, sodium hydroxide, potasstum
carbonate, potassium borate and potassium hydroxide. Rep-
resentative suitable concentrations of buflers can range
between about 0.025 to about 0.2 moles per liter of the
aqueous dye solutions.

Ring dyeing processes may also be employed to provide
filaments 1n which the filament has three regions across the
cross-sectional area, with each region having a different
color. The filament may be prepared by first dyeing the
filament with a dye of a selected color under conditions to
provide a degree of dye penetration. Thereaiter the filament
1s dyed with a dye of another selected color to provide
another degree of dye penetration. The respective degrees of
penetration can be adjusted so that the change in color
signals the user 1n two steps that the toothbrush should be
replaced. In such a filament the colored outermost region
may have a low degree of penetration equivalent to less than
about 5% of the cross-sectional area of the filament.

The filament may also be a monofilament dyed with
combinations of dyes. Each dye may provide a color iten-
sity having different resistance to change in response to wear
and use. For example, the filament may be dyed with two
dyes in which one dye 1s more resistant to change in
response to wear and use than the other. In this case, the
color intensity will change in response to wear and use to
provide a color intensity which will be predominantly pro-
vided by the more resistant dye. For example, a base
material of the filament may be blue. A water-soluble
indicator dye being less resistant than the base dye can be
added to the base material. The indicator dye may be for
example red, green, vellow, orange, purple. For example, 1f
a yellow indicator dye 1s added to a blue base material, then
the overall color impression 1s green. After a certain period
of time the indicator dye fades away, e.g. because 1t 1s
water-soluble, and the base material 1n blue becomes visible
to provide a signal that the brush head has to be exchanged.

The degree of correlation between filament wear and
change 1n color may depend on various factors, including
filament material, physical and chemical properties of the
filament material as well as the selected dye (or dyes) and
condition of dyeing. A desired degree of correlation between
fllament wear and change in color intensity can be deter-
mined empirically by subjecting a selected filament material
to various dyes and conditions of dyeing to establish the
degree of dye penetration and dye fastness needed to provide
the desired correlation. The preferred degree of correlation
1s the one 1n which the desired change 1n color will occur

10

15

20

25

30

35

40

45

50

55

60

65

6

within the desired time period (e.g. within one, two or three
months) of average use by the average user.

Depending on the type of toothbrush were the filaments
are utilized, e.g. on manual or electrical toothbrushes per-
forming a rotational oscillation movement, the filaments can
be exposed to diflerent levels of stress. To accommodate the
different levels of stress the filaments are exposed to, the dye
or dye formulation, e¢.g. the dye concentration, can be
adjusted accordingly.

Alternatively, or 1n addition to the above, at least one type
of filament may be a core-shell type indicator filament
comprising an inner colored core region and an outer
colored shell region the color of the inner core region being
different from the color of the outer shell region, and the
filament may change its color over a pre-defined period of
time by abrasion and/or degradation. Said type of filament
maybe a coextruded, 1.e. composite filament.

The colored outer shell region may or may not extend
along the entire length of the longitudinal outer surface of
the filament. For example, the colored region may extend
along a portion of the length, such as a portion including the
filament tip which 1s normally subjected to more intense
conditions of wear than other portions of the filament. In this
case, the color of said portion of the length will change 1n
response to wear and use.

The colored core may be completely surrounded by the
outer shell matenal, e.g. in the form of an annular ring
having a color diflerent from the core color. The change in
color by abrasion of the outer shell 1s indicative of the
filament wear. The color changing characteristics, 1.e. the
time period required during normal use until the inner core
becomes visible, can be adjusted by the thickness/dimension
of the outer shell. The thuicker the shell, the longer 1t takes
until the differently colored core becomes visible.

With that technology, an outer shell region with relatively
dark and uniform color with a clear line of demarcation of
the colored outer shell versus a diflerently colored core
region can be provided.

In other words, the coextruded filament may comprise a
longitudinal outer coating layer providing a boundary about
the cross-sectional area of the filament and, thus, the cross-
sectional area presents a two-colored region adapted to
provide a visual signal indicative of wear in response to
filament use. The filament can be made from natural or
synthetic maternials. The colored outer shell region may
provide the 1nitial color. As wear 1s produced by continuing
use of the filament, the intensity of the colored region
changes to a point which signals the user that the filament no
longer provides the requisite performance characteristics for
cllectively performing its assigned function. The outer shell
region may be a uniform coating around the entire perimeter
of the core region.

The filament may comprise a shell region extending
inwardly 1nto a portion of the overall cross-sectional area of
the filament for a distance equivalent to about 30% or less,
or to about 20% or less, or to about 10% or less, or to about
5% or less of the filament radius.

The core may be a reinforcing element and may be
relatively hard and stifl to control the rigidity of the filament
while the outer cover material may be softer than the core
material and 1s, thus, more susceptible to wear. In use, the
cover material becomes worn 1n the area of the rounded end
of the filament and peels or breaks off to expose the core
color to signal that the brush should be discarded or dis-
carded soon.

The filaments according to the present disclosure have an
overall length extension measured from the free end to the
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mounting surface of the head. At least one type of filament
may change the color only over a portion of said overall
length extension, for example over a portion from about 14
to about 24 of the overall length extension measure from the
free end of the filament. The coloring may be slowly worn
away 1n that portion as the filament 1s used over time to
indicate the extent to which the filament 1s worn.

As used herein “colored region” can mean a core or shell
material which 1s colored by a colorant prior to being
extruded. It can also mean a core or shell which 1s made of
a plastic with a unique color. Furthermore, transparent or
translucent regions are also considered to be “colored” as
they are at least of different optical appearance than a truly
pigmented or dyed region, as 1s also the case for a shell/core
varying degrees of color intensity. However, it 1s important
that the core and shell materials have visually different
colors, e.g., white core and blue sheath, transparent core and
red sheath, light red core and dark red sheath, etc. Preferred
filaments according to the present disclosure comprise a
white or transparent core and a dyed or pigmented shell.

The head may further comprise regular filaments (e.g.
white filaments) not having any color changing character-
istics so that the overall first color pattern may form a
substantially uniform white pattern, 1.e. comprising white
filaments only. Alternatively, the first color pattern may
consist ol white filaments with one or more center tuits
revealing a colored dot, e.g. a yellow dot, thereby providing,
a signal that the head or the overall toothbrush shall be
exchanged/renewed.

At least one type of filament may be made of polyamide,
¢.g. nylon, with or without an abrasive such as kaolin clay,
or polybutylene terephthalate (PBT) with or without an
abrasive such as kaolin clay and/or of polyamide indicator
material, e.g. nylon indicator material.

The core-shell type of filament may comprise at least two
segments of diflerent materials. At least one segment may
comprise a thermoplastic elastomer material (TPE) and at
least one segment may comprise polyamide, e.g. nylon, with
or without an abrasive such as kaolin clay, a polyester, e.g.
polybutylene terephthalate (PBT) with or without an abra-
sive such as kaolin clay or a polyamide indicator material,
¢.g. a nylon indicator material, colored at the outer surface.
These at least two segments may be arranged 1n a side-by-
side structure or in a core-sheath structure which may result
in reduced stiflness of the overall filament. A core-sheath
structure with an 1nner/core segment comprising a harder
matenal, e.g. polyamide or PBT, and with an outer/sheath
segment surrounding the core segment and comprising a
softer matenial, e.g. TPE, may provide the filament with a
relatively soft outer lateral surface which may result in
gentle cleaning properties.

At least one of the filament types may comprise a com-
ponent selected from fluonide, zinc, strontium salts, flavor,
s1lica, pyrophosphate, hydrogen peroxide, potassium nitrate
or combinations thereof. For example, fluoride may provide
a mineralization effect and, thus, may prevent tooth decay.
Zinc may strengthen the immune system of the user. Hydro-
gen peroxide may bleach/whiten the teeth. Silica may have
an abrasive eflect to remove dental plaque and debris more
cllectively. Pyrophosphate may inhibit the formation of new
plaque, tartar and dental calculus along the gum line. A
fllament comprising pyrophosphate may ofler lasting pro-
tection against intflammations of the gums and mucous
membrane of the mouth.

If a plurality of such filaments 1s bundled together to form
a tuft, they may be arranged 1n a manner that filaments at the
tuft’s outer lateral surface may comprise pyrophosphate to
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8

inhibit the formation of plaque, tartar and dental calculus
along the gum line whereas filaments arranged 1n the center
of the tuft may comprise fluoride to mineralize the teeth
during a brushing process.

At least one of the components listed above may be coated
onto a shell, 1.e. onto an outer segment of a filament. Such
fillament may make the component(s) directly available to
the teeth 1n a relatively high concentration, 1.e. the compo-
nent(s) may be in direct contact with the teeth during
brushing.

At least some of the filaments may be a substantially
cylindrical filament, 1.e. the filament may have a substan-
tially cylindrical outer lateral surface. In other words, the
shape and size of the cross-sectional area of the filament
along 1ts longitudinal axis may not vary substantially, 1.e. the
shape and size of the cross-sectional area may be substan-
tially constant over the longitudinal extension of the fila-
ment. In the context of this disclosure the term “outer lateral
surface of a filament” means any outer face or surface of the
filament on its sides. This type of filament may provide
increased bending stiflness as compared to tapered fila-
ments. A higher bending stiflness may further facilitate the
filament to penetrate into iterdental gaps/spaces. The cylin-
drical filament may have a substantially end-rounded tip/free
end to provide gentle cleaning properties. End-rounded tips
may avoid that gums get mjured during brushing.

Alternatively, or 1n addition to the cylindrical filaments
described above, at least some fllaments may comprise
along 1its longitudinal axis a substantially cylindrical portion
and a tapered portion, the tapered portion tapers in the
longitudinal direction towards a free end of the filament. In
other words, the filaments may be tapered filaments having
a pointed tip. Tapered filaments may achieve optimal pen-
ctration 1nto areas between two teeth as well as 1to gingival
pockets during brushing and, thus, may provide improved
cleaning properties. The tapered filaments may have an
overall length extending above the mounting surface of the
head within a range from about 8 mm to about 16 mm,
optionally about 12.5 mm, and a tapered portion within a
range from about 5 mm to about 10 mm measured from the
tip of the filament. The pointed tip may be needle shaped,
may comprise a split or a feathered end. The tapering portion
may be produced by a chemical and/or mechanical tapering
pProcess.

The oral care implement according to the present disclo-
sure may be a toothbrush comprising a handle and a head.
The head extends from the handle and may be either
repeatedly attachable to and detachable from the handle, or
the head may be non-detachably connected to the handle.
The toothbrush may be an electrical or a manual toothbrush.

A head for an oral care implement 1n accordance with the
present disclosure may comprise a bristle carrier being
provided with tuft holes, e.g. blind-end bores. Tufts accord-
ing to the present disclosure may be fixed/anchored 1n said
tuft holes by a stapling process/anchor tufting method. This
means, that the filaments of the tufts are bent/folded around
an anchor, ¢.g. an anchor wire or anchor plate, for example
made of metal, 1n a substantially U-shaped manner. The
filaments together with the anchor are pushed into the tuit
hole so that the anchor penetrates into opposing side walls
of the tuft hole thereby anchoring/fixing/fastening the fila-
ments to the bristle carrier. The anchor may be fixed in
opposing side walls by positive and Irictional engagement.
In case the tuft hole 1s a blind-end bore, the anchor holds the
filaments against a bottom of the bore. In other words, the
anchor may lie over the U-shaped bend 1n a substantially
perpendicular manner Since the filaments of the tuit are bent
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around the anchor 1n a substantially U-shaped configuration,
a first limb and a second limb of each filament extend from
the bristle carrier 1n a filament direction. Filament types
which can be used/are suitable for usage in a stapling
process are also called “two-sided filaments”. Heads for oral
care 1mplements which are manufactured by a stapling
process can be provided 1n a relatively low-cost and time-
cllicient manner. To enable provision of tufts of the first type
comprising a relatively large cross-sectional area, a plurality
of smaller tuit holes can be placed with minimal spacing 1n
close proximity to each other so that a larger overall tuit can
be formed.

Alternatively, the tufts may be attached/secured to the
head by means of a hot tufting process. One method of
manufacturing the head of an oral care implement may
comprise the following steps: Firstly, the tufts may be
formed by providing a desired amount of filaments accord-
ing to the present disclosure. Secondly, the tuits may be
placed 1into a mold cavity so that ends of the filaments which
are supposed to be attached to the head extend into said
cavity. Thirdly, the head or an oral care implement body
comprising the head and the handle may be formed around
the ends of the filaments extending into the mold cavity by
an 1jection molding process, thereby anchoring the tuits 1n
the head. Alternatively, the tufts may be anchored by form-
ing a first part of the head—a so called “sealplate”—around
the ends of the filaments extending into the mold cavity by
an 1njection molding process before the remaining part of
the oral care implement may be formed. Before starting the
injection molding process, the ends of the at least one tuit
extending into the mold cavity may be optionally melted or
fusion-bonded to join the filaments together 1n a fused mass
or ball so that the fused masses or balls are located within the
cavity. The tufts may be held 1n the mold cavity by a mold
bar having blind holes that correspond to the desired posi-
tion of the tuft on the finished head of the oral care
implement. In other words, the filaments of the tuits attached
to the head by means of a hot tufting process may be not
doubled over a middle portion along their length and may be
not mounted in the head by using an anchor/staple. The tuits
may be mounted on the head by means of an anchor-free
tufting process. A hot tufting manufacturing process allows
for complex tult geometries. For example, the tufts may
have a specific topography/geometry at its free end, 1.e. at its
upper top surface, which may be shaped to optimally adapt
to the teeth’s contour and to further enhance interdental
penetration. For example, the topography may be chamiered
or rounded 1n one or two directions, pointed or may be
formed linear, concave or convex.

The following 1s a non-limiting discussion of example
embodiments of oral care implements and parts thereof 1n
accordance with the present disclosure, where reference to
the Figures 1s made.

FIG. 1 shows 1n a schematic manner the time-controlled
color changing characteristics of a head 10 for an oral care
implement—which could be a manual or an electrical tooth-
brush—according to an embodiment of the present disclo-
sure. The head 10 comprises a number of colored filaments
of different types 12, 14, 18. The filaments are bundled
together to form tufts of filaments which extend from a
mounting surface 16 of the head 10. The filaments or tufts
of filaments are grouped together to define an initial color
pattern 20. Three types of filaments 12, 14, 18 are provided,
wherein the types of filaments 12, 14, 18 difler 1n their color
changing characteristics over a pre-defined period of time,
the pre-defined period of time being the same for the first,
second and third type of filaments 12, 14, 18 so that the
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initial color pattern 20 changes color characteristics over a
pre-defined period of time to a first color pattern 30, the first
color pattern 30 being different form the 1nitial color pattern
20. For example, the first type of filaments 12 located in the
center of the brush head 10 may change its initial color from
green to yellow within the pre-defined period of time, while
the second type of filaments may change 1ts initial color
form blue to white and the third type of filaments 18 may
change its mitial color from turquoise to white. Finally, a
first color pattern 30 i1s provided giving the user a clear
signal—by means of a yellow dot in the center of the brush
head, the dot being surrounded by white filaments—that the
head shall be exchanged because it lost cleaning effective-
ness to a significant extent due to significant filament wear
over time.

The filaments of the first, second and third type 12, 14, 18
may be co-extruded filaments having a core-shell structure
ol different colors as discussed above.

FIG. 2 shows 1n a schematic manner time-controlled color
changing characteristics of a head 10 according to another
embodiment of the present disclosure. The embodiment of
FIG. 2 1s stmilar to FIG. 1. However, 1n the embodiment of
FIG. 2 only a first and a second type of filament 12, 14 is
provided 1 addition to a filament type 13 that does not
change 1ts color over time. The filaments are bundled
together to form respective type of tuits. A number of second
type of filaments 14 are bundled together to from a tuit that
1s located 1n the center of the brush head 10. Said tuft may
change 1ts initial color from green to blue within the pre-
defined period of time, while the first type of filaments, also
bundled to form tuits, may change 1ts imitial color form
green to yellow. After a certain time of regular use, a {first
color pattern 30 1s provided giving the user a clear signal—
by means of a yellow cross having a blue dot 1n the center
thereol and being surrounded by green filaments—that the
head shall be exchanged because it lost cleaning eflective-
ness to a significant extent due to significant filament wear
over time.

FIGS. 3 to 5 show 1n a schematic manner a monofilament
60 which can be alternatively used in the embodiments
according to FIGS. 1 and/or 2.

The filament 60 as shown 1n FIG. 4 1s dyed with combi-
nations of dyes 62, 64—a dye 62 providing the base material
with a certain color as shown 1n FIG. 3, and an indicator dye,
preferably being water-soluble, added to said base material
(see FIG. 4). Each dye 62, 64 provides a color intensity
having a different resistance to change in response to wear
and use. In this example, the filament 1s dyed with two dyes
62, 64 in which the dye of the base material 62 (shown 1n
FIG. 3) 1s more resistant to change 1n response to wear and
use than the indicator dye 64 which has been added to the
base material (FIG. 4). In FIG. 5 1t 1s shown how the color
intensity changes in response to wear and use to provide a
color intensity which will be predominantly provided by the
more resistant dye of the base material 62. For example, the
color of the base material 62 of the filament 60 may be blue.
The indicator dye 64 being less resistant than the base dye
64 may be yellow (see FIG. 4). If a yellow indicator dye 64
1s added to a base material dyed 1n blue 62, then the overall
color impression 1s green. After a certain period of time the
indicator dye 64 fades away and the base material 62 1n blue
becomes visible to provide a signal that the brush head has
to be exchanged or exchanged soon (see FIG. 5).

In the context of this disclosure, the term “substantially”
refers to an arrangement of elements or features that, while
in theory would be expected to exhibit exact correspondence
or behavior, may, 1n practice embody something slightly less
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than exact. As such, the term denotes the degree by which a
quantitative value, measurement or other related represen-
tation may vary from a stated reference without resulting in
a change 1n the basic function of the subject matter at 1ssue.
The dimensions and values disclosed herein are not to be 53
understood as being strictly limited to the exact numerical
values recited. Instead, unless otherwise specified, each such
dimension 1s intended to mean both the recited value and a
functionally equivalent range surrounding that value. For
example, a dimension disclosed as “40 mm™ 1s mtended to
mean “about 40 mm.”

What 1s claimed 1s:

1. A head for an oral care implement, the head comprising
a number of colored filaments, extending from a mounting
surface of the head and grouped together to define an initial
color pattern, the colored filaments comprising at least a first
type of filament and a second type of filament, wherein the
types of filaments differ in color changing characteristics
over a pre-defined period of time, the pre-defined period of
time being the same for the first and the second type of 2V
filament so that the imitial color pattern changes color
characteristics over at least a first pre-defined period of time
to a first color pattern, the first color pattern being diflerent
from the imitial color pattern, wheremn the first type of
filament changes its initial color to a first color, and the 2>
second type of filament changes 1ts 1nitial color to a first
color, the first color of the second type of filament being
different from the first color of the first type of filament, and
wherein the imitial color pattern 1s uniform and consists of
one color only.

2. The head of claim 1, wherein the head comprises at
least a third type of filament contributing to the initial color
pattern.

3. The head of claim 2, wherein the third type of filament
changes its initial color to a first color, the first color of the 33
third type of filament being diflerent from the first color of
the first and/or second type of filament.
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4. The head of claim 2, wherein the third type of filament
changes 1ts 1nitial color to a first color, the first color of the
third type of filament being substantially the same as the first
color of at least one of the first type of filament and the
second type of filament.

5. The head of claim 2, wherein the third type of filament
changes its 1nitial color to a first color, the first color of the
third type of filament being different from the color of at
least one of the first type of filament and the second type of
filament.

6. The head of claim 1, wherein at least one type of
filament 1s a monofilament comprising polyamide and a
water-soluble dye colorant leaching over a pre-defined
period of time 1n response to increased use of the filament,
thereby changing the color from an initial color to at least
one of a second color and a third color.

7. The head of claim 6, wherein the dye 1s provided 1n a
colored outer region extending inwardly into a portion of the
filament’s cross-sectional area for a distance of about 30%
or less of the radius of the filament.

8. The head of claim 6, wherein the monofilament 1s dyed
with a combination of dyes comprising a base material dye
and a water-soluble indicator dye each dye having a color
intensity with different resistance to change in response to
wear and use.

9. The head of claim 1, wherein at least one type of
filament 1s a core-shell type indicator filament comprising an
iner colored core region and an outer colored shell region
the color of the mner core region being different from the
color of the outer shell region, and the filament changing 1ts
color over a pre-defined period of time by at least one of
abrasion and degradation.

10. The head of claim 9, wherein the core-shell type
indicator filament 1s a coextruded filament.

11. An oral care implement comprising the head of claim
1.
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